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INTROI>UCT!«K. 

Tlikteiltetki dtsikwiiii tli(? probl«ii« iiivdivod in the iinproveiueiit 
and nuinugi-iiient uf farms on the vcllow tu wliitisli KJiinly-Iiiiiil >imis' 
wliicli occur in difforent jxirts uf nortlicrn Indidini, Boiitlicrn Midii- 
gWi. tiiid in )i puil of norlluvesk'rii Oliio, U otitlincs n pljiii whereby 
II iiiiiii witli limited incinis. by Ucgiiiiiing witli snituble cash cro]»e, 
niriy build n\) one of thcsu fnnn.s Hiid nt the winie time derive mnm 
p»v«iii]« friSiH it, 'Si«*iy «l«d*)fl«|;. "M wwW-bfchiJtwlJ, j^rHi syttwn. 

'Very llnht griiy 1o winiiRb-Rrny nolU wllh n vnrjlnK jcllowlult llnitP. TTicw Huii* 
would Kdiprolly br clnnwil on ftntly Uinmi, Ipul im nip whole are quHe Kandy, icradInK In 
Home ItiBlanccn lo iilmunl pure Hand. 

NoTB.- Thin liullctln, Willi* («ppl.vlng parllculflrly lo nron* where unndy latidi ocnir In 
Boudicrn Mlciilenn, norlhcm ImHnna, nuJ a pnrt nf norlhumlcrn Ohto, ^hnuld prove of 
Inlprpiit to farnicri! ocnipylnn iuiii(l>- Innd" In nUicr iKirlloni vt the country not loo fat 
north lu jifrmU of (naturlng Ibo rrtfH nm^tamM. 
soea'J'— liiiii. 719—10 1 
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The conclusicuts, Urawu from iuvu*(tig(ition*l work in the ti»f|i<)n,' (iro 
as follows; 

The ;f^o^vin;g (rf so}' bmm »hd o*)W|,)*iis tor f»«(l o(F«iH » iteWnito 
npproiicli to tilt! entii-e problem of fttrtu iinprovtMiiwit in tlicse fwndy- 
lund areas of the section. 

Soy hmvi* i«i<l cowpwis are profi table eiwsli crops on the poorcajt of 
tliose snndy Iniuls, the yidds nin<iiiif,' from 5 to 20 bushels per ncre, 
and tlie ]>r(j*>«>iit rimj^e of price $1,50 to $2 per Itiishel, with ii possible 
iiviniHY^ifn uf nbout f I f«r Unjiliel wlwn Ihv !«*4-gr(>"ft inj? mdufttry 
btTomcs well d<'veloped in tbe,s« seotions. Aside from beinj^ )i KOiirce 
of immediate income iindor those conditions, thfise crops furnish the 
mosft prncticHl foiinrtstioM hir building; np fetie soil, in addition »tT«rd- 
iiij^ considei-id)lo feed for live stock. 

Mowt fiirnis on the.se sMtidy hindy conform best to a cash-crop 
ri*tlw U\m\ R liw-f4«ck b»!#iB«t lirst. As ti«e soil is bnilt np, m imd 
Clin bo prodnct'd und fences built, it is wim to ndd grfldiiKlly Mch 
live stock as prove proh table, 

11 ia pfjiwibte fco grow atfulfh i<»»tcc«*iefnlly on ni*rly »H of theiw 
fiiindy-hind farms, but not without followinfj certain definite lines 
of procedure, Tn ad<lition to milking heavy ni)plications of miiniiro 
it is nec*iM*ry to inaitr con»i«4*M-Bbli twspimpe in tlie piirclmse of Hnie 
iin<l fertilizei"s. These sandy hinds iii'C not natnrally adai)ted to 
alfalfa, biit'witli cnrcfnl and pei-sistent effort tliis crop will become 
a valuable addifcion to those alreafly grown on the avwafjc. farm. 

Vetch has not attained the favor on the sandy lands of this section 
which it hiiH pn similar lands further north in Alicliifjan. This crop 
nKpiir(Ki j;roater cm"© nntl atttMifcion thmi my !*«ns nnd cow|i«*s. 
Tnocidation mid nmnnre are genenilly necessary for sati.sfactory re- 
snlt.s. \Vhen grown snceKsfnlly it <jives <rinn\ retnrns as a seed crop. 
It iSftlso wtbiftbl* II.S a crop to plow under in |>rcpfli'fition for corn, 
soy bean.s, or cow|)eiis. 

In arnuifjjtn;; croppinj; systems there shonld be two main objects — 
improvinf,' the land and secnririjx a prolit. The chapter in this 
bulletin on " Kotiitions and Cn>i)pinfj Systems" outlines a number 
of systems which meet these denuinds etfVctively, aiul likewise npply 
to the dilTtertnit stax«6 of d(|v«.lopm<«it on the avwago s«ndy farm of 
the section. 

Tn j^ttneral the soil of the sandy-land farms of this reg'ion is some- 
wluit rwliiced in fertility, and ])artial ero|) failure is not uncommon. 
To puard afjninst the etTects of this in so far an possible, ample 
provision should 1h? made for ifrowin<; an abnndiint nmonnt of home 

^Thet writer ilwilrKif to itcliDnwWi;)' vwliwhlp nMlstflnrp rojulprrrt by Ool. C. .\. Cnrllslp, 
.John IWtrrliier. nu*\ \lrv. Lro. StiiiUi Ut,na. Ind. ; .litHon Wooilniiin, Kntnnin7.oo, ^nch.; nnd 
.lnili;r rratik William!). .Mli'itan. .Mirh., for plnrln^ tliclr rnrniii anil tliclr I'xiMTlcnci' nt hln 
ni^poMl Da u noiiriv o( In formal l<ir>. Knrllii-r acknowl<-<l«iiicnt U duo n Inrnt' nnmlifr of 
(nruittri) mi tUm grtinly IaiiiU who hnvi- i-HrrUwl oiM work »t th« wrlt«r'e Muggsatlon. 
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supplies, ment, etc., for family use. Steps should be tftken to make 
the f 11 1111 tin iiciirly self-supporting us is prnctieiible, in order that 
living conditions niiiy bo more favorable when years of crop shortage 
Occur. 

In undertaking to develop one of these sandy-land farms due con- 
sideration should be given to tlio fertilizer winirements of the soil. 
In gencnil, however, the use of coimiiercittl fertilizers should be post- 
poned until soy beans or cowpeas have been grown on the difl'erent 
fields as the first step in soil improvement, All fei'tilizer elements 
give much greater returns iifter this is done. 

Nitrogen and orgiiuie niiitter are of first and perhaps greatest ini- 
]>(>rtiince in Iho building up of these lands. For this reason the 
growing of sueli ero])s as soy beans, cowpeas, and v«tch is the first 
step tluit should receive attention. This a-lono glws surprising 
results in increasing crop production. 

Phosphorus is the iiccond oleuieiit of fertility in these gandy lands 
to receive consideration. Howevei', all forms of phospliate are un- 
prolitablo rnitil these soils have been built up somewhat in nitrogen 
and orjranie matter. Much better returns for the money infested 
will be secured if tlie application of phosphoi-us is postponed until 
the much-needed nitrogen and organic matter ha^'C been materially 
incrtHsed, If qiiickfr returns are desired the application may he 
made with a heavy green crop plowed under, 

Lime should receive third place in i-elative importance as an ele- 
ment whicli t4K'9e lands need, di'onnd limestone and in«rl iSre pre- 
sumably the best forms of lime for agricultural purposes, but mak- 
ing light :i]>plicatioiis of burnt lime with the grain drill is gaining 
some fa\(U', The ai>pliciition of liine is of jibout equal value at any 
stage of the soil-iiuinovement program. It may well be the first step 
if sutlicieut meiuis are available, but this is not necossarj\ It should, 
however, iirecode all«ttemi)ts to grow clover or alfalfa, 

Potash is of least importance as an element to be supplied to these 
sandy lands, but on farms which are extremely run down this step 
sliouUl nut 1*0 overlotrked. Where experiments wore conducted under 
these conditions potash gave good results and greatly increased the 
vabic of phosphorus when the tw-o were applied together. 

The vm-y common jiracticc of allowing fidds to remain idle for 
one or more so-.isous is vi liigiilv inefticieut method of soil management, 
On some areas of these sandy lands this wasteful practice has become 
3o pr«vale!il ns to dwnftnd seri(»us cousidcration, Tnstsnd of .allow- 
ing these lields to grow iii) to weeds or remain bare and exposed to the 
aun, it would be mneb better for the soil, and generally more profit- 
able, to sow soy bt»«us or eowpeas. 

Live stock should become a feature in the development of these 
sandy-land farms as soon as conditions will warrant it and insure a 
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profit. The first reason for introducin;; live stock !« (o mtltt pro- 
vision for feeding soy beans and cow])eiis and thus gunrd against a 
possible shini]) in the price of seed from these crops «"hen seed pi-o- 
dnction becomes more tiioroughly dev»loi»d. The aacond ridson 
is that in addition to ndding greater diversity of income und greater 
stability to the farm system, live stock, if made profitable, will fur- 
nish i miich-n#«d«d n>«ans of jirofitable wniiloyniwit on the sandy 
farms of the area during the winter months. 

Dairying is one of the first and most natural lines of live-stock 
farming to siiggast itself on tiic siindy-land f»rnis «iiich tire gnit«Wy 
located with reference to milk markets or shipping stations for 
cream. This bulletin gives only the preliminary stei)s for starting 
such farms, Soy beans and cowpeas for lu>y, willi tiio possible addi- 
tion of Sndan grass for hay, make it iiossiblo to start this industry 
with little exiJense. lirome grass {liromus tncrmh) bids fair to siij)- 
ply tlie urgent need of a good summer jKisture grass. 

Hog raising, either alone or with dairying, is feasible on these 
hinds as soon as the soil will pi'oduco 30 to 40 bushels of corn per 
acre with reasonable eerteinty. This industry requires less eon- 
sideration of the distance of the farm from nuirket. Field i)eas, 
commonly known as Canada field peas, gi'own to hog down, and soy 
beans — either for pasture when in bloseoni or for hogging down 
when ripe, or for winter feed, fed as hay out of the stack or from the 
barn — are each a valuable factor in the ceonomic ])roduotion of ])ork 
on these sandy-land farms. This bulletin gives preliminaries onlj'. 

On the west side of Jlichigan the northern limits of the sandy 
areas under consideration include the greater part of the sandy lands 
of AUtigan County, excejit the lighter sands of the extreme western 
and northwestern parts; and on the east side of the State the most 
northern limits cover the limited areas of Oakland and !Macornb 
Counties; but, as a whole, tiie plans outlined in this bulletin do not 
apply to sandy lauds farther north than these arbitrarj' boundaries. 
In no case should this bulletin i)0 so construed as to include the sandy 
" pine plains " or " Jack pine lands.*' 

LOCATION OF THE SANDY AREAS. 

The Sfindy lands of this gwieral «nd widely extwided are« do not 
occur in one continuous body. In Michigan the princiijal and most 
typical areas arc in the southwestern jiart of the State, but the 
work on which this bulM-in is baswd cover.s the tistoisive sMndy-land 
areas in southeastern iliehican, and I'ulton and Lueas Counties in 
Ohio. The central counties of southern Michigan are comi)aratively 
free fioni sundy hinds, but where thesi occur fche principles outlined 
in this publication apply with erinal YJilne, 



In Tm)k»M ffi* iir»r1li«i<ii ^tur of eowfflmm mmfmm ^ Iwrf^ 
mens of iy])ioiil s.inJ,v lumls in lliiit StiiU*. Jn luldKidii to tliis, m\n\\ 
lands in siiirtlkir jin<l It'*; wmtimunis iironSj «nd sfoncnilly of bcllcr 
iHwlity, Oti'oMltlHjMt Ml* wM*****! of JwsiWi Wlwl*, W»l#f*ki, 

Stailio, nnd Miirslnill; and in pails of Kwllon, Kfl!H*ii«9ko, 

Wliitk-y, iind .Nohlo. 

GKNEUAL CONDITIONS, 

On inndi of the (ypionl ydldw and gray wiudy Imids of this n-gion 
nfrieiiHnrc. in k«iw«1 JmK \\Pm\ wnncwhiit lMick«-iir<1 fnr h nniiih#r of 
yi'iirs. Thi> fiinns iis n rule Uiwv hrcu under ridliviition foi- ii roiu- 
])!irMtivi'Iy loiifj; period. The stindy soils Iihvo Ik-cmi fm> to liltenito the 
**l«ii«its of fw(ility, \vhid<i hn vo Njmi prititiwed in mips »n«l sold off 
with no pro\-isi(m for kccpinf^ up ])ro(hic(ion. 'l^lio jtoriod of iu'iivir^it 
crop yiehls nnd |^reflt^'i^t prosiHirify has hm|; since ])u«S('d. (Jood 
hoiisipsantl hnnis m-o tilill cominon. htit th»*w oflwi (wll only of foi iii»r 
thrift. In innny instniicos yields hnve bwn w) lodtinvl tliiit (he 
m't'i"!ig;(. fiti tn now f;iils to piiy « inisoimlilo income nnd often affords 
tht own*ir nnd his frniily lifcWc. moro (h«n « mere Ii*iH^. 

Fences in fjenenil nil's poor. This iiiMkes it tilinost inipossihle to 
keep the sinnller chisses of live stock out in the fields. CfHiMMHiuntly 
mich live stdek »s diwii miA hiUfts fw in nwmtwT, Whiwt fcw 
live kept lire i-onflm-d to relntively close <]niir(ers. (ilonernlly only 
enongli hoffs are niised to fnrnish ineiit for the fiiinil.v. OrcnsionnUy 
H fVw «r« biitctiWfjd Air mlt in t4ie*»iir»lt kws* »M«rk<it., kut swldym 
ni<iv'- lliau four or five pvr ywir. Tlie. livt k1<k:U, thw«for*, on ike 
nvcriige fnrin is very limited. 

Tliwjiir*^ Jio v^ry cW^tiifc eyatam* of f»ri#in}( esHHhlidifHj on Uieee 
Siuidy-hind uresis. Different crops mo {rio«n tind sold on (he niinket, 
but u fixed rotuUon is rarely pnictkuO. In ehiuiging cnt]>H from field 
k) elovw is n«»*lii(wi'iiy ofwit**! h^tmirte n{ vwry {(i-eiiL ini- 

ccrtninty of this crop on these hinds nnder )3reM'nt conditions. 
Cowjiesis are taking the place of clover, but iis yet not to the. eMi-nt 
of Vwing « pi»rt of * rwptiUr roi«tio«, i'^wr Ihu iiios(t i>«rt t-li© wops 
arc corn, wheat or rye, and some oats. Aft^T Ke\Ti'al yenrs of ci'o]>- 
jjing tlie fields in turn lie idle withont cultivation nnd grow np to 
wwls. Idk fi»kl« l«fC in ffliis «mdition nix; nniuerous, iMiil lli«sc nt 
times gi^'e tli@ .^Hndy-Iand nr<*MS of this ^MKiiion rnth^r h iiai^lwled 
iippcii riiiice. 

TH« BIG rnOIM.BM, 

Under present conditions the most difiicnlL problem in connection 
witk tiicsc sandy lands is not to ontlinu minutely tlie conditions 
^^■hick ]ircvnil, discover the needs of the soil, nor point out tho 
fiiults of present farm prwcticu nnd siigKcst fiirni sybtt'iiis which 
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Will 1«e nle»l MfiMe tJicso fiiniis have hccw Imilt up and iiiiido pro- 
<liictrve. The ffroiitost difliciilty lies in tho start. The ix>nl problem 
is to find ii pi'ucticiil pltiii wiierelu' ii mtin nii n poor fnriii, and witli 
limited meiins, inuy bopfin iit oiieo to iiiiiko ii profit, and from this 
build up tbo farm and develop ii wcll-bnlanced tiiid profitable furni 
systmi. Ft is conipiiniti vely easy to siij^j^ost remedies and to point 
imt wli«t »lioulfl be done, bnt it is quite anotlier tiling to imk^ Mie 
money on ii poor farm to follow ont tliese sii;;t;(\stioiis. It costs 
money to !)ny tbe fyi tilixinff olenieuts iind lime wbieh may bo ncodod. 
It isi«X[««i«iv« to grow crops iind plow them imder. Tt takes real 
cash to j)iiy for fwico.'* ivliicli will turn Wrv stock. 'J'lioro must 1«3 
soiiicthin",' to yield an inimediato and fairly certain mid eontinuoiis 
income. Jlow to ^et thi.s out of a depleted fsirni, and at tlie mUvi 
tinio build it itp, is the big probltwn on tli^ windy-hmd areas. 

»0Y BEANS AM) COWPEAS. 

Tbo koy to tiio ititnntioti as here (jroposed lies in the ]>rodnction of 
Sf)y beans and cow))eas, first for .sale as seed and later as feed for live 
stock. These erops, under present conditions, offer the quickest and 
surest source of income on tti« sandy-land farms of the area, and 
make it possiblo to stai t the pooi-est of these farms towjird u distinct 
bettenneut, while affording a reasonable income to the owners, 
r'rom this beginning!; it is [lossiblo to inti'odnce other sintable enter- 
prises, including Tnc stock, niid thus to e.staltli.sli widl-buhinccd and 
profitable systems of fiirming which are more gtnwal and diversified 
in nature and more wrttiiu of •mtinnous inwnat. 

While similar in many ways, each of these crops has some points 
of advantage over the other. In the beginning, cowpeas require less 
uttention than soy beans. Throuijlioiit the entire «,\t»|it of thoee 
stindy lands it has not been necessary to inoculate cowjyeas; whereas it 
is highly necessary to inooidaty soy-bdnii seed in order to stvure good 
r«Pidts on new fields. This, however, is a simple matter, fniwuhiting 
uaiterial, with full directions, may he seen red free of charge on re(inftst 
to tho United 8tntt>s DefHirtiiiant of Agriculture, ;it \\'a.sl!i(igtori, D, C. 
Small sacks containing about one qmirt of inoeub^iug soil ' may gen- 
erally be obtained from farmers who grow the orop for seed. Tliase 
uuiy be shipped by parcel post or by express at a very small ex- 
(j*i»H»B. An(*h«ir «pp»r*nt iidv»ntiigo of cow[)eiis o\cr soy licans is 
that cowpeas iire generally sown broadcast with the grain drill, 
cither leaving all the holes open or stopping up every other one; 
wh*reas soy beans shoidd bo howu in rows about <V2 iiu-lies apart 

■ Tlvo iii'fcl mny bt> InDL-iilntril ti; ntlrrlnu cnoiiKh liioctilnti'il aoll In inMk wnrni wnti'r t» 
ninki< U tlioroiiKtil; miiilily ami ii|irlnkllnt! IMd otiT thi> lirnii!t n fi-w lioiirst bl>rur<^ starting 
tu wiw tlwM. .Vh ■[ijiUpatltM) of ^114) (a MM) p<Hut4a of litociilaUnii iinU iter ncro Iji itffrc- 
tlve, but In ueswal tlie iitlT»nlRit& cI««h n»t Jwatlfy llie axlra Inbor And PxpewsL'. 
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and shmikl be cnltivnted. After the inoculation is thorouglily estab- 
lished, fair success imiy lie obtsiiiied with soy beuns sown broadcast, 
the ciiltiviitioii of the cro]) Iwiiig done entirely with the spike-tooth 
lirtri-ow, l)nt this ni«thod is iinecrtttin *t best and tlic crop often svtffors 
grently from wuedss, 

'riirushin;^ cow pens is niiicli more difiicult tlian tlirashing soy 
b#*iis, It r<'([iiires spocisil niiKrliiii^ry to thrash cow])eHS success- 
fully; but tiie ordinsu'v sci)ar!itoi' will thrusli soy beans, ]irovidcd a 
few niinoi' adjiistinents of the pulleys lire made to allow the cylinder 
to turn at a slower rale tliiin for wlieat or oats and still Itecp np the 
speed of the remainder of tlie niiicliinery, 

Hoth crops niait« excellent Iniy, which is valnable for feeding live 
Ktock. ^^oy-benn hiiy, \vhich contains the ri]>encd beans iis well as 
the leaves, is about eqnal to alfalfa. Cow]M.'a hay ranks lower in 
feeding value, but if cut when mature it compares very well with 
cl over. * 

When ripe, each crop may be {?athered by hogs or "hogged off"; 
but oidy the soy beuns can be. used successfully for hog [lastnre or 
forage, Mogs will fat tlie grcwi leaves of the soy-lman crop at. any 
stage of its growth, but ordinarily will not eat cow])cas in this man- 
nei', simply eating the pods of the cowijoas when ripe. On the 
other hiind cowpews arc gttJiorally preferred for ])ttKtnring' cows. 
Tliis practice is gi'adually sin'cading, luid it is now very counuon to 
sow cowpeus regularly for the double purpose of pasturing and im- 
proving the laud. Thus, while both crops are- vnluable, and arc 
similar in nature and cultural requirements, each has its distinct 
place of im]»oiiancc and bears n slightly different relation to the 
general probl«us to bn donlt witli. Everything considered, on these 
sandy lands the. soy Imn is the uku'c valnable crop of the two. 

SEED PRODUCTION. 

The two crops of grc.-ilest \-aluc in beginning the work of improve- 
ment on any and all farms on these sandy-land areas, and which 
fill the most rigid requirements as cash crop.q, are soy heans and 
cow[)eas for seed. Tender .all the conditions found these crops may be 
grown [ir(»fit.ably nt once, without oxpensi\-e fertilizers, and may be 
unide most •ll'ectivt in the important work of soil inipro\'emetit. 

Since both ci'oi>s gro^v successfully on the poorest of these sandy 
farms \i'ithont fei'tilizers, the start may be made \vith very little ex- 
p«»i»e except for s»t»d. The iucoine tluit may be expcct«d for tlie first 
two or three years i\ill be about the same fnun cowpeas as from sov 
beans; but after the soil beronu'S thoroughly inoculated for soy 
ImuK tilts crop will do nuicli bwttw bluin cowpeus. The yields from 
each ^vill ^■ary greatly according to the ]irodnctiveness of the soil. 
The variation runs from f) to 20 bushels jicr acre, with 12 bushels 
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iis 0, very good average. Some of tlic best {irowcrs have sblc 
U> lYVeragti 15 bvislmls, with a nuvxiiiiuuA yivUl of 'i5 b\islu*ls pov ucrt', 
So fur $1.00 to $2 per bushel bus been nearly ii stjiiidiird price, vvliea 
sold on the locul market, or to other farmws for .seed. The dunuiiul 
bus been good, both from local fanners iuul frojn hLHKlsnmii In Soiitli 
Bend, Ind., aiul Jackson, ^lieii., iviio siijiply the local trside and shi]) 
to other seetions of the country where noi'thcrn-grouii smU is de- 
sired. Judging froiJi other sections vvbcjc S03' beans *ro grown ex- 
tensively for seed, prices may ])ossibly drop as low as $1 i^-r 
biisliel. Even this figure pci'mits of a good profit on these sandy 
lands. It is easily possible for this section to establish a ])rofitablo 




Pm. 1. — A KWil Krowlh ot (.'owijcns for w.'cd prcwludlon. 



industry by growing a good (inality of seed, both of soy beans and 
covvpeas. 

Eai'ly varieties which have been ^rown in northern Ifttitndes nnisi 
be sown, in order to make sure that the siecd will nuiture. The fwefl- 
ing for both erops should be done about June 1, and not earlier, as a 
rule, than May 2"). During short seasons, sucli as 1915, late-sown 
cowpcas do not produce good crops of seed in this jegion. lln<ler 
thesse conditions soy beans ai-c gencrall}' bettci' for seed, because 
fehis crop is injured less by early frosts. Of the varieties of cowpea.s 
tested, New Era, Whippoorwill, and Groit have given best re^ilts. 
The Ito Sun variety of soy beans has been the most .satisfactory. 
Some new varieties of soy beans brought from Manchuria hy the 
United Statte Department of Agriculture ui-c giving prontisc of ev*m 
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bt'tlor _vifl(ls thim miv of lie ifMwi' vj«1-i«*i«« su fi«r ont. is 

liiglilj- important in an oiitt>ri)rise of tliis nutinx' thnt tlio growers of 
caoli section gmw tln> siune rnricties iind standurdize tliair jiroducts, 
so^tluit uniform oiU'to* k<« lUity %e ]«rt #i* MMrial^. 

The illustrntioiis (figs. 1 nnd 2) give h gtwd idea of (lit) suc- 
cess witli wliicli tliesc crops uro grown on ilw^n sandv binds, as well 
lis Konietliing of th« ditfeircnee in uvtrtiiod* )mm] in |frewir4|f mch. 

The cro]> tif cowjieas shown in iigiiru 1 wns grown near Ciriinger, 
Ind,, on poor windy hind with the ajiplicution of ahont -iOO ponnds 
per iicre of a fi'rtili/er contftiniiig 2 per cent nitrggw, 8 per cent 
])hosphoric »cid, and JO p«r w«iil potusji. This umonjiC of f!ni'tiii**r 




Ktu. L'.— A fs»3»i «<m of »0S %#*»« itrowluK on hkiihI. riiewtai; 1*0 roW» #08 

iif rtiUIVAllon. 



is more than it wonld !>e profitaljlc to ap])]y under Qvernge condi- 
tions, «nd the ]>*'r cent of potash is prolmhly higliGr tlifln is necessary, 
Five !>«• c#Ht of ]»<j««#l» g»if«-Mly giwsB g(«>rt pSH4te, biit «vmi Hiis 
amount is proliihitivc under tlic extreme conditions of inir> and 1910. 
Unfortunately there was no machine avnilnble to tlirash this crop 
Wtipd no ddfeji I**© .'*enr«Kl da yi*lf1. It »*y 'be dirtfl, Iroif*^, Arwf 
this is a U'tter cro]) than slionld be exjiectcd nnder averagf^ conditions 
throughont tiic area ^vitbo\lt the aid of UlHTal nnunints of fertilizer. 

Tlie MOV I«»»s fHkann m ifl^ilrft S rti*"n«t rtm*t»»', Iwiie*^ <tie illrrs- 
tnition dons not sliow tin's crop to the best advantage. However, it 
shows a vigorons growth, well advanced for the iscsson, which Inter 



10 



FAftMfSW' BULLETIN H«. 



(M'o^liK^rl n splenidW cmp of seed. 'Hie soil in fifriii-e 2 is ii fiiio swid, 
niitnnillv poor, I)iit not wrinnsly run (lo\vii. Tins is the second yciir 
foi- soy 1m>)iii3 on tins field, and the tjrowth is much I>otter tlnin it wiis 
the first year, on account ot the soil hdnj; nioru thoronf;hly inoculated 
and tho nodido development on the coots nnich more perfect. Tlic 
third year the crop is genernlly lictter than tho socoiul for this siiino 
reason, and buuini* of thu available nitro^'en in the f^oll from the 
roots of tho two previonH crops, After tlio second and third year tho 
addition of phosphorus luid jiot-Hih btcomes rery frffectiv* in further 
iniproviiin; Mio s«)y-b«tin croj) or in growing Uirger yields of other 
fa I'm crojw. 

AVhilo tho hiisiness of growinj^ soy bonns and cowjtcas for see<l 
Bironte tho I»st means of innnediato rotnriis- in be<,'inninf? tho jiroccss 
of fai'in imprt)venicnt on U\%^ sandy fni'ins, this industry may woll \m 
continued na a part of a morn diversified faiTn system when other aish 
m)|)s may hiwc been ndd^d and when tho soil has I)cen built np. In 
many instances potutnes may be jrrown to ndviiiituf^e after tho land 
has lieen sufliciently improved, hut not under tho averago soil con- 
ditions \vliicli exist at present. Vetch, also, when sown with rye, may 
bo ininlo ft profitftblo cash crt)p, if a snitable machine is a\aih)bl{) for 
Eupiiratinjj it fi'oni tho rye. A gravity mncliinc is Iwing used siic- 
cossfnlly for this pnr]K)Se in 3e\'ci>il eonnties in sonthern Michii^an. 
For the first few years, howo\"er, more atte.nti(ni should he centered 
on soy heiins and cowpoas for seed, and from this further progress 
may bo mwdo jji-adiialJy until tho i*«ge is reached when it t« wiae 
to introduce more or les-s livo stock 

TUB Asms G COWfEAS. 

Ofie of tho gi'tHitest di'iiwbacks to a rai)id developincnt of tlie cow- 
IH'n s*ed iH+hM-vy (m nfr'«^twuied »c»lo is tlie eliffimlty in thriishin^ 
the crop. An ordinary thrasher ivill not *lo the ^vork satisfactorily. 
Tlie pods nro vei-y tonj^h, and the vines ^'enerally wraj) aronnd the 
cylimlcr, thus *4ioklnjf the miichlne, What [mmis are tbrashed out in 
this way an? vei-y badly craolvcd and broken. Tlie only solution thus 
far found for this problem is to get special niachiiiorv for this pnr- 
]Hjm. On th«Be awndy Innds it h»s iwmr n?c«s«tu'y to do this in ordw 
to place the eowpea-seed iiulusti'V on a footing that will make it 
profitable, and at tho same time make it one of the definite stepping 
»kml«j to tffi impi'ov»ineiit «f th«> soil »nd k) l**t*r systwns of fnrni 
maiiiigentent. 

After considerable experimenting, a unichino «as fonnd that does 
the work in sn id^^l miinnw, and 9ct sells at ti rwisonable price. 
This type, of ina-'hiiie costs $.'5.10, and the freight to most points in 
tho area is alH)ut $'iO additional. This jints tlic cnitfit ivithin reach of 
a etHmnunity of fHrmiws; luul no donbt iiA the »cfim§ii f^f eowpt*** in- 
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crcaaw men who in«ki» ■ business of thrashing will add h siniildr 
iiiiu-hiiu' to tlioir eqiii])ineiit. 

The main feiituro of a cowpoii and besin thrasher of this type is 
the cylinder, which is very strong, tuitl lius shitvp, knifelike teetii. 
'Jlie concave teeth are also of a special design, a part of whicli arc 
sharp and similar to tlujse of the cylinder. This arrangement makes 
it jiossiido to thrash cowpeas without cracking more than 1 per 
cent, and at tiio same time it shreds the pods and vines perfectly. 
Such an oiitiit is not necessary for thrHshing soy beans, bnt it handles 
tills crop equally well. Figure 3 .shows this machine in operfttion, 

The ilinstnition in figure 3 gives a fair idea of the efficiency of 
this machine. It in of food capacity, and is being operated in this 
instoncc by a ri^horsepower ga+soline saigine. To get the best results 




Fic, I!. -ThriiHhluK ciiwpcaH. (iriiiiKer, Ind. 

mider all coiidition.s an 8-horscpower engine wonld he better. This 
ontfit ha.s been in use for three j'cars. The first season it thrsshtd 
200 bushels of cowpeAs in small jobs on near-by farms, the second 
l.OOO bnsliels, and riie third l,r^OO bushels, and conld not get to all 
the jobs that w^o avaikblo. This show.™ the increase in the acreage 
of til is cro}) sinut this umchinc has been placed at the disposal of the 
farmers of that Immediate conuuunity, 

ALFALFA ON THK SANDY LANDS. 
Ill working out farm problems and systems of farm management 
for a relatfe<l agricultural area the question naturally arises: AVhat 
place has slfalfa in the general 9eh«ne? It may be said Mint on small 
itcreafos heae und ttiere over these stndy lands alfalfa is giowing 
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successfully. This, liowovcr, has not conic iiboiit by careless iiietlioJsj 
nor without considerable eirort 'J'hi!i'c is a certain line of jirocodiire 
ncccasfci'V" in ii«irly ill cnaes. An sppliciition of from Qii-m to five 
tons j)cr iicre of either limestone or marl the first inijiortant .stej). 
AVlicn marl may be had cheaply much heavier applications will i)rovc 
profiliblo. It is better, also, to have {^rown stoy bwins on tih» l«n(] f*)r 
two years ])revio»is to the first trial with alfalfa, to iifl'ord a good 
S'upjily of available nitrogen to force the growth. Then, a rather 
h««vy i>pplio«tion of nunin-e is A good thin^, but not ftlwiiys neces- 
sary for suecess. August 1 has i)roven the most satisfactory time for 
sowing the seed, althongli souio few have bad excellent success by 
sowing- \'ery early in tlie s])i'ing, or nboiit «s st)on As the fi-ost is out 
of the ground. Ino'-vdHtion is '.Uw.iys necessary for conii>k'tc siieeess. 
The best and niort reliable metliod for these sandy lands, as deter- 
mined by actuiil farm i)racti»G, is to sow bro»(d«4st frcun three to live 
tons of inoculated soil i)er aciu and harrow the surface thoroughly. 
This soil shonld be taken from a sweet clover patch, or from an old 
alfalfa field where the alfalfa is known to have the nodules well 
dcvelo]>ed on its* roots. If this nietliod is iuii)o.SHible the alfalfa seed 
may be inoculated either with ii small amount of soil or by artificial 
eulturcs furnished by the State or the United IStivtes Dejiartment of 
Agriculture. If the soil is well limed any of these methods shonld 
be effective. 

"While tlie lower dejjths of the soils of these sandy areas are doubt- 
less deficient in lime, yet, if the first 8 or 10 inches of the surface is 
thorongldy limed, this deficiency in the subsoil jjroves no hindrance 
to the gi'owing of alfalfa, since it is in these first few inches of dcjith 
that about all the nodules are formed on the roots, evon under idenl 
soil conditions. 

The sandy lands of northern Indiana and souttiwn MiekijgMi »rt 
not naturally well ada])ted to alfalfa, but if proper methods are fol- 
lowedj and the required amount of labor and cxjiense is given, this 
crop can be successfully grown throughont practically the entire 
extent of these lands. The start should be made with only a small 
acreage, which can be extended later as the grower sees fit and as his 
experience broadens. 

VETCH AS A 1 AftM CHOP. 

Vetch so far has not i-cccived the wide recognition throughout these 
sandy-land areas which it deserves. Under conditions whicli prevail, 
Witch is much more nncertain than soy bf*ns or cowpefrK. This nn- 
certaintv, together with the prevailing high price of seed, has greatly 
hindered its introduction. The first few attempts on the poorer sec- 
tiot^ of Ae sandy-land BrOas ai"e ^iierflllv failuri*. To n«J*l Sure of 
sncceee from the very beginning mftnm-e is geaier»lly necesniiry. This 
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is not often iivuilublo, iw]H>eiall.v in liirfje quiiiilitios. liiooiilution is 
iilso easttiitiM] if tlic full value of (lie crop is to bo rotilizi'd. Wlion 
grown iiiicfetisful for seeil on those stin<ly Itiiuls, vtAdi btjcoiues h wwy 
prolitnble cash crop. Qtlit-r tliiin lliis ite nwiin vjilue ie rlmt of h crop 
to plow nndor to i-nriali tlio soil. 

Tn growing vdch Tor wod U is nowj^sii ry to grow it witli some crop 
like rye. to prevent it from lying Ibit ilie grtnind. Until nwutly 
the grriitest objection to lliis was tin? ilillicnity of edtim rating tlio two m\ 
tliHt t!io wtch swd nidv l» sold on th« iiiarkW wliwi thr(tgli«d. Xciw, 
an ine.\]icnsive gravity niiicliino is iivaihiblo wlncli dm-w this work 
very ctrvctivoly. I'lill infornirttion conc«nnng lliis dcYire may Ins 
wciirod by wntnns; Hic Bureau of Plant Indiirtry, United iStnlfis De- 
partment of Agricnltnre. Washington, 1). C. As n sourw; of dieii]j 
sc<*ci for farm use each year, ii laiiiiill am*(i(fo may Iw sown with \ytdi 
)tnd ry« mix«d. 'Hns uiixtnn** .whieli niiiy be ^ r^iriicd mVul 
sown again without iiny necessity of «ejiar«tion, will thus fin-uisli 
seed for the following ero]). 

For Mm first trial with vid-ch, ii sninll flrfil siionhi bo i>lowwl about 
the middle of ,luly :ind nnule ivady for sowing the vetdi and rye 
abont August 1. In pi-oparing the sml bt'd, a light ii]>pli™tlon of 
lUHhurc slionld be \vorked into the »nrf»ci of the »»il. 'Wiis, und Iho 
inociihition of the ^•etch seed, will geuenilJy insiux? fineness under very 
mifiivoniblo soil conditiims. l^ach year Uio eroj) grows on the snmo 
lund the iiiweiilalAeii lanseoiwee niofe fliof'oM)(h iwiifi the growth bettei". 
Applying on each aci-e from 300 to r>00 pounds of soil from a well- 
inoculated vetch field and working it into the surface tlioroujfhly is 
]*«rlii»]*9 the m(¥il »lfe«it)¥« m«i*h**d of Hi^^ltrt^w, «« teijft m ik\s is 
possible. Aftei' nil the lields of a gi\*en farm will ]>roduce vetcli suc- 
cessfully the vetch and rye wed miiy well be a>wn in tljcslamliug coni, 
This imy h«-<!l{tn6 bv ^owin^ t^w Htwl W^ieiHlt ami mvimm^-m''t^ 
a one-horse cultivator, or better still, bj i®wi»if * mm»\l fn»in 
drill which goes betwowi the rows. 

SiHee flti mueii of tJie v«l»6 of rnksk 49pm^ w^Kofitlit r«J«tin6 suc- 
cess with which it is grown, the details of uianagiug this crop slioviM 
be thoroughly mastered in the l)eginning. l-'armors' HulletintA Kos. 
515 »nd 5#W will l>e l>dpfMl in' ik'm Ctw««tion. Tim* *hiiy be »i- 
cured on application to the Divisicm of Publications. United Stales 
Dejmrtinent of Agriculture, Wiishington, 1). C. Although less cer- 
ttAn th«n t4i« Mil «w?tliod of inocnliition, liquiil (^ultnrw f(n 
inoculating vetch seed, with full directions, iiuiy be secured frw of 
charge by applying to this department. To avoid delay, ii])plication 
i^onM 1» JWide two or Uiree w-wks Iwfor^ ready to sow tSio wtch H*e4. 

Where wheat is a regular crop in the rotation, vetch for si'ed should 
not be grown, us it is very dillicnit to separate it from the wheat. 
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VoliiHteev \'«tcli will pr«we Ironlit^ins in Mio wheat fi*ld«, *nd on 
tho bctUT furms, where wheat growing is profitable, it is better to 
omit vetch as ii seed crop and f?rew soy beiins and cowi)ens instead. 
Vetch ni«y lie grown ow th« mmm f»rin wilh wh«»t if th« vetch is 
nsed us a eatch crop and i>lowed under before the seed ripens, 

Altheii^h somewhat uncertain on new fields for the first two or 
three trisla, or iin^l tJio iiw+cidntien bieco{iJ«s thoreuffhly oB*«l>lisli««l, 
vetch will grow successfully over most ef the sandy-land uivas, 
provided the details are well earned cut in stnrtin}; it on fields where 
H lias not litot\ j;,rown bef(«-e, If n emflll is iselecte^l for the first 
trials and the ci'op pr own for two or thrco years in succession on the 
same field the imutediato results will he much more jfratifyinj?. The 
soil <rf this (l«ld will tli*n bo vnhiftble »s inocidatinrf material in 
hturtin*? voteh on tho other fields of the farm. Vetch is one of the 
l;est crops availalde for buildinj? up tho nitrogen and organic matter 
of thane »*«dy knds. Wiih d^io con«id&rfttion for tho uneert*inty 
in tho first few attempts to grow this crop, its vahio should attract 
greater attention, and eventually it sliould hold a prominent place on 
the mndy fsruis of thi' nrmx. 

SUDAN GHASS. 

Sudan grass is of very rocant introduction in the area. Up to tho 
pi«nnit it hiis la'cii grown only iti muall patches, but with conslder- 
nldo success even on rather thin land, Kroui all indlcaticms its popu- 
larity should inerciise, It wilt doubtless b<>eoine moi-o or loss ef 
a factor In the devtdopinent of ii lar^o number ef farms on these 
sandy lauds. On -fairly good soil, or on land which hns l^emx hndt 
np somewhat, thrsci'op prf«liices birgo yiehis of buy wlirc!i is giwitly 
relishwl by all clussas of live stock en account of its sweetness, Sudan 
grass belongs to the sorghum family, and, Iwing rich in cnrliohy- 
(lrate«, it should be fed with some feed correspondingly rich in protein. 
If this pr«t'ttutiou is not taken, nmch of its value i,s lost, AVhcu fed 
with soy hetiu, cowpea, clover, or alfulfa hay, it is t-speclally rttlnnble 
for dairy cows. 

This crop draws hoflvily on the fertility ef the soil, and it i)ossesses 
no qualities ^ir building it up, as flo smy l-ia«n«, cowpews, v«tch, or 
field peas. This slionld be considered aiul ample provision shouhl 
lio miidc for keeping up the fertility of the soil by growing leginucs 
and by the addition of m»nuro or fwfeiliz«*s, 

Sudan gniss should be sewn about June 1 in these sections, 
IJsHially it ia sewn in rows and cultivated, The i)rincipal reason for 
t'his h»s be«i the cost of aeetl, but recont pric#s utiike this unnecesBary, 
There ia no I'eason why this crop should not bo sown broadcast with 
the §^'ain drill when seed prieea permit, When I'ighllv uumaged, si 
siufttl ncr4(i*f» of Sud*n grmm aiiould i>rovo profStablo i»u<l deBirnble on 
H large number of farms threughont these Sttiuly-Jaud areas, 
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BROME GRASS. 

To obtain siiitfiblo pasture tliroiiglioiit the summer season is a 
serious jtrobleiii on tliese siindy l;inds. Every tiling considei'ed, it is 
probable tliat brome grass {Uromus inermu) is the best grass avail- 
able for this purpose. Its native home is on the sandy plains of 
Tlimgary, In the United States it has become important only in tlio 
dryer regions; but it is not generally known that this highly pro- 
ductive, nutritious, aiul palatable hay and pastnre grass is well 
adapted to sandy lauds in the more humid sections. It is almost 
entirely unknown in this immediate region, but in one instance in 
Kaluniazoo County, Mich,, it has been gi-o\vn for 15 years on \-ery 
sandy hnul and with highly satisfactory results. The main difficulty 
has been in secui'ing bromo-^rass seed free from the seed of qnack 
grass. This has prerented the f iirtlier introduction of brome grass'in 
that iuimediute section. Provided brome-grass seed reasonably free 
from quaek grass cannot be obtained fi'om resjionsible local dealers it 
may be feasible to buy it in large lots from western farmers. It has 
been snccossfnlly produced by farmers in eastern Washington and on 
some of the extremely sandy soils in northern Miimesota. It gives 
consideriible promise on the mindy land of this section and A^r\-es a 
thorough trial, first as a pasture grass and second us a hay ci-op. 

ROTATIONS AKD CHOmNG SYSTEMS. 

SoHio definite plan for a succession of cro]>s is essential in begin- 
ning the iin|>roviMncut oi! the samly-land farms of this section, if the 
greatest ]>ossible progi-ess conKisteut witli reasonable profits is to be 
made. As the iniproveuient advances through the various stages the 
needs of die farm will natni-ally suggest eluuiges toward rotations 
hotter ,suited to tlie stage of deveh)]>nient wiiich has been attained. 
The first stage, being that of growing and selling cftsli crojis, most 
naturally calls for as large an acrenge of such crops as can be grown 
to advantage, 

CONTfNUOliS CKOPPIItr, WITH SOY BEANS, 

l)Bgfirniitig with the initial stage of the plan of farm improvement, 
and with soy beans as the cash crop, a good system to follow for a 
luunbcr of years is to piDvidc for produeing relatively liberal 
amounts of coi'n and hay, iind thou to grow soy befins for seed over 
as nuich of the I'cmainder of the farm as it seems wise to do under 
existing o<jnditions, and on the same fields for two or more years in 
succession, simply altrrnfctiug with a catch crop of rye. xVftei' the 
soy beans Xvavh been hai-vested each year the soil should be thoroughly 
disked and rye shoidd be sown. Usually this will be rather late 
li-nfl tli« ry& will not mftke much growtli during the ffcll Sanson, 
but it will come ou wall in tlic s|)ring, and by May 25 will have 



16 



farmers' bulletin 116. 



reached a sjalendid stage for a |^reen-nianui-e cro]i. At this time it 
should be plowed under in preparation for the next crop of soy beans. 

The soy-bean seed must bethorouglily inocnlnted tlie lirst year ; after 
that the crop improves from year to year as the inocnktioti becomes 
more thorough, This is the main reason for continuing the soy-bean 
crop for more than one year on the same land. In addition to this, 
plowing down the rye each year furnishes much needed vegetable 
matter which improves the soil grestly, Under normal conditions, 
commercial fertilizers may bo ust>d to advantage with this system 
after the second year, If raw rock ])hospluite is used it should he 
applied with the rye crop ivhich is plowed under. After this system 
has been carried out for throe yrairs on a giv'en ftdd, other practices 
may be introduced and oth&i- crops grown which will form a more 
extended rotation. 

The merits of this system of cropping, however, in begiimiug the 
improvement of the poorer class of sandy-hind farms, can not easily 
be overrated. It yields a profitable crop for sale each y«r, and 
one also to be jilowed under on the same hmd. Adding to this the 
amount of available nitrogen which the soy-bean cro]) adds to the soil, 
the genernl improvement is \ ery ra])id. A fui-ther step may well be 
taken by feeding the hay resulting from thrashing the soy beans and 
returning the manure to the land as soon as possible. If the hay is 
not fed it should be used as bedding and then scattered out over the 
rye during the winter and ertrly spring. 

Practically the same crop])ing system can be carried out with cow- 
peas for seed with about the same results, cxcejit there will be no im- 
provement in the cowjiens due to better inoculation from growing the 
crop more than one year on the s;ime land. In fact, it is bettct" to 
change the cowpeas to a. new field each year in a rotation with other 
cro^js. 

TWO-YEJtif ROTATION. INCLUDING CORN. 

In many instances it may he more desirable to start with a definite 
rotation and make that rotation include corn as well as stiy beans or 
cow]>ens. The two-ye«r rotation which will accomplish this bust rung 
us follows: 

First j-e«r-, Corn. 

SeeoiKl ymv Suy Inwiis or C(»\vp«is<. 

A catch crop of rye awid v4(ch may well b« m-wn in the standing 
corn, or rye alone after the corn is cut. This may be allowed to 
grow till about May 25, when it should be plowed under to prepare 
for* crop of soy beans or cowpesis to b® grown *or m^i, 

This rotation will gratify a very common desire to grow soy beans 
or cowpeas one year and the next year follow wiUi corn. In this 
atome cAuMon shoMld bt ob9»rv«d. Such rotation may for a time in- 
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craisetho y'lvh] of oorn inHU>rii)ll,v, but luoy evontniillv prove a mcinis 
of fiiilliiT niul inom coinpIiU'ly redneinf^ the fiTtilit^v of tht* soil. 
The ci-oj) of toy bcuns or cowpeas will ndd iivuiKible nitrogen hiuI this 
will stiimiliite the growth of the com, caiibirifj it to tiilce up grwttw 
quiintitios of the iniina-til cU'inents of the soil. If, then, the atiii cro]) 
is »bld off the fnriii for « loiiiibc!]' of voiirw, ttiifl no iiiHuore is rt»t iiri<e<l 
to the fields, the results will be destnictive riither thiin benelkinl. 
This should be iivoidtid us fur iis jHissible^ uiul eaeli ymr, in mblitiou 
to plowi)}je niidpi- the mhiii erop of i va hii^I vwick or of rm »loii»|, 
«oine fertilizer slionld bi' u*>tl wiUj the (upwiiil i)f km^'mg ui> the 
su]»ply of pliosipbonis. 

This rotation iniiy bo onijdoyed in comieftiou with dairvin;^ if 
some provision is «iude for suinioci- i>;istnre, or without jwstnre if 
siiflicient silajUf. is prmjuced to feed duriiij|f. Uio entire year. The 
f^rowing of n sniuH iie9tw|:e of wlfnlfii nuiy well (idded ulso, if con- 
ditions will permits Thin ro(i»lion niiiy likewise be nsed in the eHrly 
efforts witji hog rsti«n|^. 1* is bert suited, however, to the system in 
wliieli only one litter of pip; is raiwd esich yejir, this beiiif^ the lute 
snuinier or early fall litter, In introducing live sttK-k of iiny kind 
with this rotiition, it is well to ItBcp the cnsh-«rop id«i as the more ini- 
poHwnt f^wtin-s! of the syM*i*«n nnt-il Mi« priK^ms #f tta« t^ivalopin^it 
of the farm is well MdvMnced. 



TIIHEE-YEAK ROTATIONS. 

The 2-year rotutioii just considered uiay ciisily in-, extended into 
II 3-yeiir rotation. This etiii not be done, however, without sncri- 
Hcing^ tftr miie exttat tJi« t^)poi4.tmiti-«g cif liiklittg fmtui'«e of sf)t>ci«l 
viibic in soil iinprovcniMit. As a ^-y^v rotMlitMi it would riim j^i 
the following order : 

I'irist .v*nr . fVirn. 

Sit»#«i(l .vfttr -Hye, (*r rye tu>H v»t*ch. 

Thlnl yvvir hminn or coiijt^WH. 

This arraiigeinent would permit of harvesting three, dilfercnt crops 
ench yenr, iiiid in respect to iiitrodiicinj^ ^'reater divei*sity this is 
valnwblc. 1'he ext»)defl pwiod of rotn^kxi, however, periiiitrs llio 
legnine, either soy beans or eowpeiis, to grow on the Baine field t»nly 
once in three years, and in tins way is less effeetive in nddin|; nitro- 
gen. The ^tiin> of Iniviiiji^ n cstch orop of rye or rye Hnd vetch to 
plow nnder in j>rep!i ration for 1)k .soy bo.'in.'* or eow)>t'ns injiy Iw re- 
tained by disking the field after the rye yrup or the rye and vetch bus 
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been hiirvested. There is always enough &hattercd grain to giS«t « 
fair stand which will iittain r gootl gmwth by Jtiiy of the next s)^»rin^, 
lictter ffliitwl to later niAfw of (levelopment of MiKly-lnhd f«rms 
in this region is tlio ar(fin«i"y 3-ywir fot«tion with clover, HirHMffnd 
in the following nuwiner: 

FlrNt jTiir , Corn, 

KWdtuI yi'jir Ityo, 

Tlilnl ywitv- , CloviT, 

Ik'foro siirh ii rotation cnii he- put in operation, however, on the 
nvwage Kniuly-huul farm of the iirwi, tho soil nnist I«? put in pyood 
condition to grow clover. Cienernliy tins recjiiires considerahle time 
and some extra e-\])enso; hnt wdierc the furiu can host bo inana^e<l in 
three fields, with possibly one or two snmll*!- fields for i)a«tur«e «nd 
lots, it might bo well to livgiii at once h-ikI make ready for' sncli ft 
rotation, even if tlio immediate expense is greater. Tn this case one 
of the first steps sbonhl Ik; t" n[)ply gi'onnd limestone on one of tho 
fields immediately, or as soon, ut lonst, ns possible. This shonld be 
done during the winter or early spring, and it would bo well to disk 
the surface n ftcrwards, if suiWcient time is available. Dnring the 
hittflr part of ihiy the field shonld bo plow«il, made icady, and sown 
to eowptwis. Abont Angiist I the crop of cow|>««s shonld be ])lowed 
imdar, tho huul thoroughly prepared, and sown to clover. Tlie 
(^lovar seed should he sown alouo and covered tty Inirrowing, The 
next seasion ii fairly good cro[) of bay onjjht to bo produced, and 
]>ossibly a seconil crop to \w (iluwcd under if" desired, <«• to be cut for 
mad or hay. Each lield slutnld ho handled in this m:inner in sne«ii»- 
sioii until tho entire farm will grow clover successfully. 

It should bo kept distinctly in mind, however, that this applies to 
the sand^' land areas only. Seeding elovw in the lute snunner or 
early fall on h«iivy silt or clay loam soils is ti v^ry doubtful practice; 
IniE on those .sandy lands .\ngust I to 1") is one of the best seasons for 
clover seeding, if not the best lieyoud question, 

Jl practical inodilicatioii of the I^-year rotation of corn, i-y#, 
and clover iwny ho carried out under the avei'ag* conditions of thes« 
iMtndy huul*. A [lai't of the. coi'utield uniy be set aside for soy beans 
or c»wp«B, prt'ft»i-ably soy bwins. Corn amy occupy two-thirds 
(rf the tiiAd and soy btMins foi- se«d may occupy the renin intler, or the 
two ero|)s may be. grown ia such proportions as conditions may war- 
rant. On the pni-t of the field tlevotcd to corn, at the last cultivation 
s<iy licans aiay Iw .«towii ahead ofth* cnltivntor. This will extend the 
beneficial effect of tho soy besins over tho entire lield, but it will bo 
kjo late to uijitnre s-or*! on tlio pait of tho field wliero soy beans are 
s»»wn in tite «orn at thi*i tim% 
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POUR-YEAIt BOTATIONS. 



A 4-y«i»r rotatinn of special merit witli ref»i-«4we to improving 
sandy-lniid fnnns inny Ite outlinotl sis follows: 



With this iirrsinf^emont the usual catch ci-o]> of rye or rye and vetch 
may l>e sown in botli the first ami third year corn, to be plowed under 
in pr^>«riu|f the laud for the soy beans of the second yciir nnd the 
co\vi)c^s of the fourth yenv. Tf it is thonyht desirable ;i part of tliis 
rye may he left to rijieu to furnish sc«d imd straw for bedding. The 
character of this rotation in fjoneral is such as to make it more suited 
to the first stages of developnient and reorjjjanizntion of the average 
farm of the section, 

After the first stages of develoi)mont have hem\ jmssed — which 
should include the application of limestone or marl — and clover can 
bo grown with reasonable certainty, it is more logioul to shift gradu- 
ally to a 4-year rotation of this character; 

First year Corn. 

.Secoiiil year S^oy btmiis or c(nvi*»s. 

Tlifnl yonr. Uyc. 

F(airth yoiip Cl<)Wr. 

G^nwally spwikin^, this rotation ]>reKU])])o«'s that from 2 to 3 tons 
of gromid limestone or marl per acre have Ijcon ap]ilied to the entire 
farm, or that one field, at least, lias received such an ap]>licntion 
iMid tiiat ti new fi»ld will be tlnis treated eacli ye«r i)efore an attempt 
is made to seed it to clover. 

The \'al(ie of the catcii ci'op of r^'c or rye and vetch should not be 
ovwlooked even after reaching tlie point where tliis rotation can be 
put in operation suecessfnlly. This should he sown in the first-year 
corn or after it is cut. and should he plowed under about ifay 25 
to prepare for the .second-year soy beans oi' cowpcas. 

As the development of the farm demands it, tlie corn-crop acreage 
may bo inci-eased conveniently. This may be done by planting corn 
in a part of tht' soy-i)ean or eowpca field. In tliis case it would bo 
\vell to sow an early \'ariety of soy beans broadcast in the corn innne- 
diately ahead of tiu^ last ciiUivation. If inoculation ha.s i)een fur- 
nished, this will still $,\VK the m»coud-year field of the rotation the 
benefit of liaving u lefimne grown on the entire acreage. As another 
modification which may lie desirable midei' some conditions, wheat 
may be substituted for rye in the third year of the I'otation. Xot 
until tlie soil has been well built up sliould such a change bo con- 



First yoar.^ 
Second year 
Third year. 
Fourth year. 



.Corn. 
.Roy iK-ans. 
.C.irn. 
Cowpeas. 
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sidorod ; for in gwitriil on these smiuiv liiiid* ryt; jJi-odiices l)ottcr 
tliiiu ivlu'iit, 

Witli some provision for perninnciit i^astuve. this rotiition is 'well 
ftiiitod to 11 cotiibination of cash crops and dnirv fiii'iiiiii<T. It is 
bettor Kiiitod to hog raising thiin tlie S-year rotation of a siniihir 
iiatiiro, hocaiiS(i tlic corn croji may be extended to a relatively grentor 
acrcMge as compared with tiie otiier crops. 

I'lVE-YEAK IIOTATION. 

In somtt caatB, wh&n it stinans wisB to ^row moiT corn for feeding 
live stock than is i)rovide(l in thu siiorter rotations and where yoii- 
ditians f«Vor such a plan, a Ti-ycar rotation nniy be dosirablii, Kv*ry- 
thhig considered, tiic folJowhig is the nn)st loj^ical: 



First year tNirn. 

SccDinl year Soy Ijcjuis* or €i(W|M>as. 

Tldrtl year ^ Corn. 

Fourtli jtnir „ Hyi'. 

Fifth yoar-_. _...01ovor. 



This rotation is suited to thd nioiT, advanced stages of develop- 
ment of the a«ndy-l,md farnis of the section, Inclndinn clowr «s 
it does, tJie fiehis ninst liave rccei\cd tlio nsiial application of ground 
limestone or marl, in order to insnro siicci'ss -with this crop, If soy 
l'>««.ns htve been grown on tliese flel(]s ft»r m;v«rfol years jire^itm* 
to tliis application, conditions will have been made still more favor- 
able. Xotwitlistanding tlie greater ])rodn(:tiveness of tlic land wliich 
this rotation ro(jnires, adviintwge shonid wtill be tsikw of the oppor- 
tunity to grow a catch crop of rye or rye and vetch in the lirst-ycur 
corn to be i)lowod nndcr to malce ready foi- tlic soy beans or cowpciis 
of th* second yaui". Tiiis ft'atni'e wiif .strengthen tlie rottttion §r«lly 
and add miicli to its genei'al otTectiveness. 

SIX-YKAR ROTATION. 

One of the more desirable plans for a O-yetr rot«.tion is to allow the 
clover of the 5-ycar rotation to stand 2 years. This nan be done by 
not allowing it to pi'odiice seed the fii-st year, or by sjowing tiniotliy 
wiUi the cloi^' and allowing this to l>e tlie dominating crop tlie 
§«cond jcm;, and to he cnt for hay or used for pasiiire. Pasturing is 
more in ktepiiig with soil imiirovenient, together with reasonable 
profit and a good distribution of labor, 'JMns, as Wtdl as the tt-yttir 
rotation, might well be used in connection witli dairying or I104; 
raising, together with cash crops, or a combination of all three. 

PIVE-YEAR HftTATtON, INCLUDING POTATOES AND VETCH. 

This rotation, or some modification of it, is being advocated for 
many southern and central ^licliigati sandy fjii'iiLS. It is rapidly 
gnining promintMice on the bro«d s«ndy-hind ra^^ion fartli&v north 
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wliid] borders I^akc Micliignu. In tliiit swtioii it will doubtless be 
iip])li(:Mble f»i'tli«i' norlli tJiim tlu' rotations wliu'li iiiolnde soy bcniis 
and fow])«»«ta s H^sed cro]>, Thu fidl roWitioii \& Nrran^l in tlia fol- 
lowing orita' : 

First your , Vrt* h\\<i rjv. 

Se«)i«a ,vo«r _ . l^oi «l«M»i. 

TWrit y-^T Itj-^', 

Kinirth .v«ir Clipvor. 

rtflli ytKir,,^ tVtri). 

Th« vrtcli wi]) in this roi^ttion is {jrown witli rye for m»d. In 
hfirvi'sting tlu'Mi cro])H tliere is iihviiys more or less sn'cd wliicli bus 
&bntk?rc(l (<nt on tlie ground, Uy goin(^' nver the lidd witli tli« dislr 
the ino*tt of this is •ovw^] mid n giifHl #Prind of \i)bniW*r v«tcft and 
rye is srenred, whioli is jtennittt'd to {irow mitil ii short fiino ])rior to 
the fii-st of Jtnic of the ne.\t your, then is ])lowed under before ]diiiit- 
iiig tilt i)otat«o«, 'lids is ii vtihiMhl* fctfifnr* of th# i'rt-flti<irt Whiefi k 
seonred with very little lidxo' and expense, ll is » ]n<^ fnetor in the 
prodiietion of tlie ])otiit« tro|), iis wvM us in tlie iin])rovcnient of the 
^il. 

Tliis rotntion, lilvevise, fits in well witli the jdnn ivbich bus been 
l<e])i in mind tlirongliont this work, niiniely, iinniedintc profits und 
the iinprov«n«Mt of tti« ^Miwsl h!vm e<mdit'ioti«. It includes two 
ciish cro])S, veleh seed, und ])o(ii(oes. llye also Is ii fnirly protiUiblu 
cro]> when siild on t!ie iniii'ket. The, item of soil ini|irovenieiit is 
provided fcr wifli Mi* v#*cli aiil^clovar »nd the hwivy growth of 
volnntt'er ^'etch und rye to be ])l*)we(] inider. Serviufjr us ii bnliinco 
to the rotntion, the corn iind clover will luUe cure of ii limited nninb«r 
of live stot4v ftiid thus become vi»-lifeble fltel ci'o|)s. 

9ML R»«tUI*R*»iSNfS OF rmiH* SANUY-LANIJ ARfcAS, 

The soil of tlicse urens viiriessoinewhut.biit nsii whole ivS very windy, 
The snrfiice is geiieriilly n very light gniy to whitish-gniy sumly loiim, 
in muny instunees becoming nlmost ])tire sHnd. The bubsoil is ii yel- 
low g«iidy lomn, with ii birge ])ercenti*§t <tf ssnid nnd some gniveJ. 
This makes II .subsoil which is nitlier ])oi'oiis mid iilfortls <]niclt driiin- 
age, but natuniHy the elfect of iiiiiniires and fertilizers is not so lust- 
ing as on st)ils with a clay fiiliaoil. However, tliese wndy aoils »s » 
v.'holc respond readily t<( ])ro]>er treulinent. 

MTUOCKN AM) IIUMUS. 

The needs of these soils nio many and urgent, Ono of the first, 
and possibly the gre!itw4, is thn-t of nitrof^l^n niid deciiying vegetation, 
or liinniis-formiiig niuteriiil, This is ii])|)iireiit to tlie ino>l ciisiial 
observer. Very light npjdications of nitrate of wkIm show » rc- 
nmrkably good gi^iiei oti &k ]mi d«v«4opni«it wf nil cr<*}js. The 
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lfrowiii|f of m>y tt^mm miil cowpciiK, ospeciiilly if tliese sire tuniod 
mi(lt>r, frroatly inciTuscs tlic y'lM of sucLvediiiK crops T!ie iipiilica- 
tion of strnw or ve<^etiiblc nnitcriii! of luiy kind gives im inniicdiiite 
li«ne(it. 

Altlioiiffh tho soiis are ijiiitc sandy, after heavy rains It is very com- 
mon for 11 diHtiiict cru.st to form on the surface, which must be broken 
lip liy thoroHjfh cultivartion in order to conserve nioistnre eH'cctivel}'. 
As topmiics are ^nnvn, ami I'.rops or crop residues are turned hack 
into tho soil, this tench^ncy disappears, the nitropicn is increased, and 
miicii iinprovi»n»nt is noted in ciop j;rowtii. Tliis is tlie first and 
most important sti']) in the, improvement of these lands, and until this 
is done little result may iie expectwl from other lines of treatment, 

I'liospnoHua. 

After niti'Offen, the ne.\t need of tiiese sandy soils to bo considered 
is phosphorus. Infonnntion ()n tiiis has been gathered from experi- 
ments conducted by the writer and from tho e.\|writMices of uniuy 
buceessfiil farmers in the region \\\w inivo been c(Miperating in tlio 
work, Where ph()Sphoriis has !)eeu applied in t!ie iovm of common 
acid phosphate, it has always gi\en i-esults that Ino'c been plainly 
\'isihle, but the best results Unvvi been secured after iiiti'ogen has iiecn 
iucreasod in tho soil and when the phosi>lu)rus has lieen ai)i)lied in 
connection with [lotasli, IbiwiHwr. on the better class of farms, 
wdiore tho land is* of a little heavier uiitiire, |)hosphorns alone gives 
very satisfactory results. The improveuaMit w hich has btt*n ohtivined 
from tin) ajiplication id" tuie-hiilf *on of hue groniul rock plufephnte 
per lU're, together witli the plow in^ under of gr*>n crojis or mannrft, 
also sjieaks well for this method of soil tmiitmiiint ; but when niw 
rftak phjjsphate is applied aiime on ^*«iry poor M».n(ly lands of the 
area, even at the rate of a ton |»r acr*, it has nuids a very |"H>r 
showing. Practically a-11 of tlu' stindy laiul of this region will be 
l4«ni»fit«»<l gruatly by the use of plmsphorus, especially if used in con- 
iMKftion with grWHi «ro])s plowed midur oi' with manure, uv nftar 
«\'ail«bW nlferog«*n nnd \egetable matter liaVe bcMi inor<NHiod »om«- 
what by grow ing soy Immius or «o\v pMS. 

POT ASK 

There is a wide dilfwenci? of opinion tJiroughout the ar#a as to 
tho necessity of applying i>otash to these soils. On the better farms, 
where the soil has been kc[)t up fairly well, there is not so nmch need 
of this »leui»itt; but thrnnirhont tbt- experimwits by the writ»r, m- 
peeially on the poorest of tlie sandy hinds, jiotash gave very good 
returns, and gi-ently increased the effect of both nitrogen and plios- 
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phoi'He when used in conuoction ^^■ith these two clcinonts. The results 
were so iiiai'kcd thut there can bo little question as to the vnlue of 
l)otnsh on most funus on these sandy-hmd areas, especially wheio the 
soil is much depleted. Since the conditions vary somewhat with 
ivf,'ard to this eleuiont on ditFcrent farms, it would be well for each 
fiiruior to do some experimenting with it. 

LIME. 

The lack of lime in these sandy soils is benoniin<f ^^loncrally rec()<jf- 
nined over the entire section. The great value of finely ground liuie- 
stonc ancl of marl is \'ery evident in connection with the gi-owing of 
clover and alfalfa. There arc a few faiins, which have been kept np 
by special elTort in the way of hauling luainu'o from outside sources, on 
which clover still can be gi'o*n fairly well ; but on the iiveraf^e saudy 
fiii'in of the area the clo\ cr ci'Op is extremely uncertain and generally 
out of the (Jiiestion, even with special care in seeding. Xearly all 
clover fields are spotted and uneven. Lai'ge areas turn yellow, finally 
die out, and give way to a thin growth of weeds. These results ai-e 
about the same when clover is sown alone and given the best possible 
chance to thrive, but with no lime applied. 

From the results obtained from the application of limestone and 
msrl on a Ivirge number of sandy fariris over th*; f^eneral area, there 
can be little doubt of the oxti'cmc value of this practice, especially on 
farms which arc considei-ably run (h)wu. Practically all such farms in 
the area need lime badly, ond oven on farms which ai-e in better condi- 
tion oxperimeiiitK should he made witli liuK'stone whero th«i'e is any 
diOiculty in growinji clover suceessf idly. Fortunately, in many locali- 
ties marl bads liavt liitHn found fi-oni which marl juay be bad locally 
for less nioney thani ground limestone, and it is equally elFective. 

Under av«i'ajsre coudilious on those sandy lands no attempt of any 
importance should be lunde to grow alfalfa without the application of 
from '2 to .'i tons of ground limestone or marl per acre, and because 
of such a great and jjencral need of lime in the entii'6 area practically 
the Mnie umy be said in connectir)n with clover. 

THE mLE FIELD. 

Fields left idle to grow up in weeds for one or more years arc of 
very conunou occm-i'cuce throujjhout the arwi. When the fertility 
of the soil r'eaches an e.xtrenudy low point these fields are turned out 
to allow nature to improve them temporarily by whatever increase of 
vegetation may accniiudatc from the growth of wt»e(1s, grass, etc. 
Very often it happens, however, that the soil has been so reduced in 
fertility that even the weeds can make only si scant growth. The 
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results lit bi'st nri! not pood. KotwithBtandinji; this, emisidemble iui- 
portnncc is iittachod to tlie prsictice, unci when the time arrives to i)nt 
in sinothL'i' crop, \vhiitovei' weeds, old stiilks, etc., iiiuy hiwc ucciiimi- 
hitcd !ii-e plowod inidor, and generally eithoc wheat or r,*e is sown. 
After tha vhetit or rye is taken olT the field is loft idle till the Jiext 
spring, ^vlicn it is plowed iigain and corn is planted. Thns tlie croj)- 
]7ing sy%tein is whemt *nd corn or rw and corn, \vith »n occnsioniil 
period of one or moi-o ycsirs for the fields to renmin idle or uncropped. 

Such ft system is unproiitsiblo in that the fields yield no income 
during tlio idle p«riml, and the slight increase in yield, which resnlts 
from tliB land reniainitig uncropped for a time, d(»es n(»t conipcns»(e 
for this loss. Aside from incurring a loss in this ^^ay, tin opjior- 
tiinity is missed for gI■o^ving « crop of soy b«iins or enwpwis whi^li 
would be profitable and at the same time iini)rove the soil conditions 
much more rapidly than this jwriod of iiiacti\ity can possibly do. 
AVliile there is an apparent incrwrse in prodntition by allowing a 
field to romiiiii idle, there can be no permanent improvemwit in h 
cropi)ing system built i)rincip!illy on this idea, 

In the long run such a system is ¥*i'y hurmfid. As f^wiemlly insn- 
aged it is one of the surest ways to j'cduce the pi'odnctii'eness of a 
farm that can be de\ ised. Throughout the hot growing se«son there 
is little protection for the uncropped fields. 15ec«use of the s»ndy 
nature of the soil, much heat ib" absorbed and a greater jiroportion of 
the organic matter remaining in the surface is burned out and rajndly 
consumed. Much of tlie nitrogen liberated by this i)ro(*s^ is lotst 
because there is no cro]) on the land to take it uj) and use it. These 
sandy lands arc vei-y deficient in niti-ogen and organic matter already, 
and it takes speci+il effort in this direction to keep imcc with the 
auionnte consumed by ordinary cropping. "With the lu-csent system 
this cojidition is rapidly made worse instead of Ijettcr. The soil still 
furrier It^efe its jtifer to retain moisture for croj) growth and has 
- St gl-OBtcr tmdency to crust after rains. The idle field gains little and 
loses much. 

This injurious practice should be sti]ilil:inted hy one that will 
have an entirely opiiosite effect. IJye and inoculated vetch seed, 
or ryo alone, should be sown in the corn fields about the middle of 
August. Thesre crops should be allowed to grow until about M«y 
25 of the next season, and then should be plowed iindei' to prepare 
for sowing a crop of soy beans or cowpcas hy June 1. If this pi-ac- 
tice were substituted for that of allowing the fields to be idle «nd 
grow up to weeds, it would return greater profits, and a great step 
would h«ve been taken toward the improvement of farm conditions 
throughout the sandy-land areas of the entire section. 
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THl i?sTIS0DUCriO#s- or ),iVK STOCK. 

Wliilc it is li'i;;;]il,v #wii'>»li)* ki ftAi t #i( i«i|»i'oiNii»«Mt of lumt of 
(Iiese siiiidj-land furins on iijoiu of ti oiiili-crop Jjtisis, it is, indwl, 
unwise to to t'Xcliido livu bt<H'k iiuli'luiitvly, The t'.\|Hn'i«iici', 

(if other l(K*iiUU*i* mty hmm or co\v]h*»*k 4i e |rn,A»i| #x li ii i nt i»cj y 

for sw<] is tlnit t])e price hohl-j wcH so loiijj; tis the Kk'-iiI iIi'iihukI 
iibsorbs tlio output, but whoii it brroiiiea jiW(»SMiry (o sliip to 

8 jiwrkpt, tha piicti (]«diii«»> nl!«)«t $1 « l)M#v»i ilnfifti^is 
fivirl>' sleinl.v iit lliut kvd. Tiie (]i'in;iii<l for t-iirly vurictics nnd 
northern-grown sot'ii inu v pi-ev(.'!it this t»> Koine t'Xti-nt in tiiis svclion, 
btit the ]>iasnini)tion is t4i*t #i« pitMciit lii|r]> price for sov-beun iunl 
cowpeii seod will not prevail in tJio ri'p;ion Ion;,' iifter lociil deniiinil 
fails to take cno uf liK'ii] sii])])ly. U is priicticiilly cei tjiin (hut if 
th* ]>rodu*Aion of soy-Wmi *nd cowjwb mm\ f^ir siile were to hmmtm 
genend over nil of the sundy-lnnd uresis of the section, tl>e preiK'ut 
vei'y iittriccti\-e price received will eventnnlly full <pnt« niiiterijilly, 
As tliis .-itwf* of development is iippro*ch«l Ki e-NiKik fnrniing will 
beeonm niore of « iteeessitv. In this cj>kc Koy V)e!ins iind co\v])eiis 
should still be grown, bnt to a greater extent for feeding live isl^n^k. 

There is likewise, n gresit need of live Ht(«jJc m a nwnis of furnish- 
ing profitable \vintc'r eniplovnK'nt on tlie average farm of the region. 
This being ii northern latitude, very little prodiictivo uinfer work is 
»Tniil»We on tlin farm, except as it comes nbont in connt'cti»)n with th« 
feeding and caring for some kind of live stock. JJiit theixi .should ite 
no innnediate h.csle to get si way fr<ini the more strictly esish-cro]) 
stage and rn.sli into live-stock funning. Sndieient money sluadd Iw 
nv.vdo whilii on the. cash-crop basis to jrtircinise fences stiilablc for 
tiirniiig li\-e st»K'li, and not nntil several fields Hr« \vell fenced should 
mnch live »feoek be kept. Tlien, tfto, tlie h»1 mmt be bnilt up to ti 
point where an abnntlance of feed cjin be grown. Jwve stock should 
come in gradually Jind in its pioper rcliition to a carefidly developed 
pl»n. 

TUK nKVKI.OPirlKNT OF DAUiy FARMS. 

There «rc a numbor of features which tand to make dairying one 
fff the firKt l^']*©6 of live-Mtk'lt dev^&^opwM«t •> te"ctifj«i<]ered on flic 
sandy-ltind farms which sire favorably locate"!! for this industry. It 
is mnch msm- nnd ciiwHper to funce again.st cattle tlniii ajfuinwt most 
any f)tli*r cln.'* of liv« stodi. Tw6 or tfvi-^ Hlrmtcl* of l«ii'h«<l wire 
well .stretched will finidsli a good fence temporarily for cows that 
have plenty to cat. On many fanus tliis alone will \w. an important 
fi»e*or in (]<iiiMdin|,' iie tn»nd fhwhrd dfliry fn-mtmg. Dsiiry cows 
also will consume ])r«!itftbly hng« »]nantitira of ronghage ]>rudnccd 
so readily on these sandy si rims by growing soy besins, cow])eas, and 
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lio!(l In Ikfts *f»y 3orl inijn-ov«*ii»nt \vlt>li t-heat crops »n»y con- 

tiniio even bolter tliiin by seed production. AloiifC ^v\t\\ tlic luiy made 
from tlicso t'rops, cs-pceiully tiiat from soy bonus cut when t!ie leaves 
fmt hfjEfiii to hini yrfiow, the siddttiofi fff Sndiin-g^nv!* hay ftii-nishv* 
a hplcndid conii)ination of roiij;ha^'B which in«kcs it minecos««ry to 
fi'wd luiidi to daii-y cows. 

ITiuler tliB con<1ifrions thtiti developed it is possible to stsrfc it diiiry 
fiirni of si»np!<i eqiiiiuneiit with sinnll cx]>ense. Tii the beginning nt 
lunst ii si!o is not imccssary. Soy-bean nnd cow pea !»ay, toi;;ethcr with 
Siuinn-j,'rni« hay, wilt furnish pi'jt-cticnlly all tfie feed tlittt is needed. 
The iiiilit produced on this ration will not be as gi'eat in quantity as 
on siliigy, alfalfii, grain, and mill feeds, but the cost of production 
will bts nni«h Ichk. 'i'lie r*«ults from this chwHper f«ied are such th»t 
it forms the rno.st lo<^ieiiI starting point for a dairy farm wiierc only 
sinail Cttpitul is available. If, with this sinii)!e beginning, exjieri- 
nierits with broine grssn should add good sm'siinw pastnrage, a splen- 
did foundation will hiuo been made foi* further developments, which 
in due time may inulude more e.xpen.sive equi])ment, the growing of 
alfalfa, etu. 

It is the plan of this bulletin to omit further details in the de- 
velopment of dairy fui-nis in tliis ami, the cropping systems, and 
systems of iw«rfe«iing;. 'I"he ♦ntire staape o<f tlit! dairy-farm problwii 
nnder the .wndy-land conditions is too broad to be t'overe<! in this 
bnllutin. 

THE INTHODUCTION OF HOG RAISING. 

The question as to when to introduce hog raising in the farm 
«jh#viii on these lands should he governed vwy largely by the prog- 
ress made in bnihling up the soil. As soon as ;iO to 40 bushels of 
corn per acre ciin he prodiice*l uith reasonable certainty, this steji 
may well he @on^W«d. Success with <Jorer is dnr<ind>le also, but 
not entirely necessary. With corn, soy bgans, (^)wp*BS, fiqld peas, 
and rye, cropjung .systems may he formed to suit the needs of hog 
raising <»n (Wiitly farms in all parts of the area. 

These cvuf>u and the "general conditions which prevail make it ad- 
\i.s»ljlt> at first to rais» t>iily one litter of jjigs |x;r year. These 
should 1ms late sinnmer or asirly full pigs, in order to avoid the period 
diirinff nndiiiimmer, whdtn, without clover, pasturajje on the ssmdy 
luiuls is very scarce. Ftn- fall pigs rye pa.sturo will hi a\ailiibie till 
winter, and during the winter months com. with soy beans fed as 
hay, will furnish nn ideal ration, In the spring rye pasture is avuil- 
uble agnin until Mi\y I to 10. A.f1er tins time corn alone will com- 
posts the principal pail of the ratioti tiiitll the hogs are sold on the 
market in late Hay or early Jnno. This muke^! a very siniple system 
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of hog raising and one -wliicli is espociiilly iidnptod to tliosc sundy 
lands and to tlic crops wliicli cun be i>r(idiiced witlioiit diflicult}'. 

Tf two litters of jiigs arc raised ])or year a difforent ]il«n must be 
followed, which in itself uuist be more complex and bring in scvei***! 
dilHculties. Clovur or idfalfa should bo availiiblo for snijinier pas- 
tnrc. "\Tithont one or t!ic otb«' of those crops growing sncccssfnlly 
thei-o will be a bi-cnk between the ]*riods when pasture crops are 
iiviiihiblc. The earliest p.-isture cfO[i is rye, which becomes too -woody 
for ii.'isture purposes uftei- Msy 10. Field jiens sown early will bf 
uviillable about July l."> to 2."). About this time also the ri]iened 
rye ci-oy may be hogged down. Soy beuus nmy be ])asturod as 
soon as in full bloom, which generally is wbout August 15, depend- 
ing somcwhut on the variety. ]{a]ie, too, will furnish im abnnd- 
unco of fall |)!isturc. IJnt during the period from JMay 1 to July 2i5 
considerable qu.'intities of grain will be necessai-y, unless ])erchancG 
an abundance of skim milk is avnihible to take the place of pasture. 
Hence, everything considered, under tJic iieculiar conditions which 
prevail in tliese sandy-lnnd f«Nrt;ions, it is better to confine tlie earlier 
cITortfi at hog raising to the simpler sy.stMu of inoducing only one 
littei- of pig.'? per year. 

The feeding of soy bewns to hogs during the fall «nd winter .leHsons 
is perhaps one of the most valmiblo practices to be developed in con- 
nection with tliose sandy-huul farms. The simplicity of the oi>era- 
tions ini olvcd and the results spcnriod ai'O gi'atifying indeed. The soy- 
ben n crop cut when the loaves first begin to turn yellow, cured, and 
stored or stacke<l as hay, and fed as such in addition to corn, gives 
idiuost rtie eiiuii'nlent to the heat sunniwi'-pastm-e conditions an<l elinii- 
nates almost entirely the necessity of buying higli-i)viced mill feeds, 
tankage, etc. The only exception to this is feeding middlings to .small 
pigs and tankngs o»- nie^it metd to brood so\vs for about two months 
bcfoi'e farrowing. The beuus iTre rich iu protein (about 29 per cent), 
which is the element of food for growth. The oil content also is high, 
which iu itself has ii laxative eil'ect. This, together with the la»g»^ 
amount of leaves eaten, keeps the hogs thus fed in jierfect condition 
for nv.ikluij tl\e best gains possible. Soy beans fed iifter this plun 
niake ptoHtid)le purU produt*tinn [>os.s'ible during th^ winter season. 
Since this s<'henie (its in so well with the conditions on the sandy lands 
of this entii'e section it is indeed important. 

CONCLUSION. 

The normal stages ()f development for the average sandy-hiud farm 
of this general section siu)uld he about three in nuuilwr. 

The first sliould lie that of growing and selling cash crops, among 
which soy beans or cowpeas for seetl should have a proniiuent ])lace. 
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The second should be a transition siftgc, in which live stiwk is be- 
ing introduced as riipidly iis fences can bo purchased luid built, and 
as the farm can ha made to in'odnce the necessary feed and jJasturc. 

The third sta^e should l* thfit of (i gMui'ftl and \vell-fiiv»rsilied 
farm system, with the proper bidunce between cash croi>s and live 
stock which vill afl'ord protitahle eniployuieut fur the entire yeur, 
nmintain crop ])rodnctiftu in a reasnnably hijrh .st«te, and yi«ld n 
suitable labor incouie. 
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